to protect the household, and to help raise Telemachus. In the ancient Greek, Mentor signifies "a man who thinks." 6 Our own foundational mentorship history is just as powerful. Harvey Cushing left a larger imprint on neurosurgery and mentored a more extensive school than anyone else. Cushing's most famous and accomplished protégé was Walter Dandy. In fact, Cushing's mentorship of Dandy is one of the most fascinating relationships in medicine. When Dandy worked with Cushing in the Hunterian lab at Johns Hopkins, he invalidated some of Cushing's original findings on sympathectomy and glucose metabolism. 5 Cushing's mentorship of Dandy was fractured, and never recovered. He soon left Johns Hopkins for Boston, and left Dandy behind.
Dandy emerged as a vigorous innovator, a daring and accomplished surgeon, and a powerful mentor in his own right. He pioneered ventricular endoscopy and contrast imaging, choroid plexus coagulation, and aneurysm clipping. 5 At the same time, he maintained lifelong warm relationships with his friends and trainees. 11 He was also an engaged and compassionate family man. In short, Dandy is an outstanding role model for us all.
In Walter Dandy's era, a mentor was paired, literally, with a surgical apprentice. Even 20 years ago when I began training, most residents worked as "serial apprentices," with a new rotation and a new mentor about every 6 months. Sustained personal interaction with a single mentor was the core of most surgical education. In the last 20 years, however, the world has changed radically, threatening these personal ties between mentor and trainee.
Subspecialty expertise has exploded. Technology is evolving at a breathtaking pace. Hospitals, health care systems, and insurers have created a relative value unit treadmill that demands ever-increasing efficiency, prolonged work hours, and almost inhuman focus on productivity. At the same time, the government has created a sea of regulations and electronic checkboxes that distract from our patients, take us away from our colleagues, and rob us of precious time. The traditional paradigm of mentor and protégé is at risk. Is mentorship even relevant to surgical education today? The answer is a resounding "yes."
The data are clear. Mentorship is crucial in attracting the best medical students to surgery. A specific surgical mentor influenced the career decision of most general surgery residents. 10, 12, 16 Mentors are the pivotal influence on choice of specialty and practice setting.
18, 27 We also know that expert performance develops only after years of deliberate practice under the guidance of a gifted mentor or coach. 4 But most importantly, mentorship is the best way for us to promote our own values and define our own worth. Mentorship is also the only way to develop a truly shared vision of the future and help others realize their role in achieving it. In short, effective personal mentorship is more important than ever.
The most effective mentors are strong professional role models and recognized experts, who also serve as leaders in their institutions. They dedicate time and effort to their mentorship role. They communicate well and set clear expectations. Most notably, they avoid seizing credit for mentored work. 3 Effective mentorship involves as much listening as speaking, as much guidance as direction, and as much encouragement as persuasion.
Sadly, our personal differences can interfere with good mentorship.
9,17 Age, background, and gender can create serious barriers. But I know from personal experience this need not be the case. I'm a pediatric neurosurgeon today because a tenacious and gifted faculty member, Dr. Karin Muraszko, inspired me to follow in her path (Fig.  2) . Utterly committed to pediatric neurosurgery, Karin was a terrific mentor and role model. One Friday evening, 6 hours into a very difficult case, a pediatric resident came into our operating room to show us the MRI of a baby with a newly diagnosed brainstem tumor and severe hydrocephalus. Karin glanced up at the clock and quietly gave instructions to prepare the child for surgery. She then nodded at me to continue and coached me as I finished the dissection for our current patient. I'll never forget Karin's determination, resilience, and focus on patients. As a mentor she was demanding and required excellence. She also set clear expectations, communicated directly when I fell short, and offered specific encouragement when I progressed.
The concept of women as mentors is far from new. The "man who thinks" from The Odyssey actually failed. Thieves overran Odysseus' household and suitors pursued his wife. A "woman who thinks" was the one who finally saved the day. In the ancient story, Athena, the goddess of wisdom and of war, disguised herself as Mentor, reestablished order, and served as "an experienced and trusted advisor" to Telemachus (The Odyssey, 2.268-3.240, 4.654-655, 22.206-249, 24.446-548). A woman, Athena, is in fact the eponymous founder of mentorship.
No doubt, the challenge, complexity, and lasting impact of neurosurgery demand uniformly high standards when we choose residents and when we train them. Put simply, not everyone can become a neurosurgeon. However, to paraphrase the Walt Disney movie, Ratatouille, "a good neurosurgeon can come from anywhere." This light-hearted parable about a humble animal who becomes a worldclass chef reminds us of a common barrier to professional diversity and successful mentorship, which is our own im- age of a mentor's and a protégé's appearance, background, and gender. 19 When the 2015 class of neurosurgery residents began work at OHSU, female trainees represented a majority of the program for the first time (Fig. 3 ). These 9 women are also the largest number ever training simultaneously at a single Accreditation Council for Graduate Medical Education (ACGME) neurosurgery residency. Other department and program leaders have asked me how we attracted women to OHSU and what they can do to achieve the same results.
The answer is simple: we focused on matching the very best medical students. Female applicants were a significant part of that focus. We created a welcoming environment for all candidates at our interview weekends, including women. We also instituted a generous family leave policy, equally supportive of both women and men starting families. Most importantly, we worked hard to actively mentor the female residents already in our program. The first women in the program shared their experiences. New residents were drawn to an environment where everyone is treated fairly and equally. 19 Women entering neurosurgery residency now match their proportion in the applicant pool: about 20%. But that proportion has stalled. We don't need compromises, and we don't need quotas. But underutilizing the talent present in half the population is no longer acceptable for a specialty, like ours, in need of the very best raw material for the future.
Neurosurgeons should actively mentor every medical student talented enough to join the next generation. We know that students choose their mentors, not the other way around. The very best students will not approach us for mentorship unless we're exemplary role models. And they won't stay unless we respond to those priceless initial opportunities with openness, warmth, and attention. 19 [P]eople will forget what you said, people will forget what you did, but people will never forget how you made them feel.
-Maya Angelou 14 Life in neurosurgery is tough and that poses challenges to effective mentorship. What does our neurosurgical lifestyle look like to today's medical students? Are we positioned to inspire the next generation of neurosurgeons?
We can and must demonstrate unwavering dedication to patients' welfare and expect it of trainees. But we should also organize our practices, and our lives, to serve as the best mentors possible at work, at home, and in our community. We should mindfully schedule small gaps into our busy routine. We should pause, reflect, and spend time with those around us. We should remember that email is there 24 hours a day, but our students, our younger colleagues, and our spouses are there only for part of it. We should avoid the overwhelming temptation to focus on the technical and forget the human aspects of our jobs and of our lives. To secure the future of our profession, we should inspire the best men and women to pursue a career in neurological surgery and set an example that they can follow with enthusiasm and pride.
Mentorship is one key to success, but it is no longer enough. Even the best aspects of our traditional apprenticeship model of training cannot keep up with the exploding knowledge base and technological complexity of neurosurgery. Only 20 years ago, I trained to localize brain tumors using a pencil, a ruler, and a printed scan. In practice, I have used a 3D computer navigation system. Recently, we have begun using a 3-Tesla, 10-ton intraoperative magnetic resonance scanner. Twenty years ago, pediatric neurosurgery was still an emerging subspecialty. Today, my younger colleagues sub-subspecialize in pediatric skull base surgery or neuroendoscopy. Neurosurgical education, by comparison, has fallen dangerously behind. Incredibly, only 3 years ago US neurosurgery residency directors first endorsed a universal national curriculum. Until 2 years ago, we had no systematic method of measuring clinically relevant educational outcomes.
Simply exposing residents to an adequate learning environment for 7 years no longer guarantees success, safety, or quality. Without using surgical navigation, one operation is at risk. But without modern, effective, and outcomes-driven education, thousands of operations may be at risk every time we train a new neurosurgeon. Also at risk are our reputation, our ability to communicate and inspire, and our credibility in every operating room, classroom, and hospital boardroom in the country. [I]t is through good education that all the good in the world arises.
-Immanuel Kant
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The philosopher Immanuel Kant did not mean that education is good simply because it preserves our current state of knowledge. He meant that good education gradually creates new knowledge and progress. A former Harvard University president put it more bluntly:
If you think education is expensive, try ignorance.
-Derek Bok
25
Facing these challenges, neurosurgery has moved from an era of apprenticeship to an era of intentional education, and has emerged as a leader among the 24 major medical and surgical specialties in advancing real and effective outcomes-based education reform. Current efforts include 3 major components: a validated national curriculum, robust educational outcome goals, and shared national resources. Each of these 3 components is aimed at focusing, enhancing, and empowering-but not replacing-the personal mentorship of every trainee.
The initial effort involved the creation in 2012 of a national curriculum for neurosurgery validated by US residency directors in the Society of Neurological Surgeons (SNS). Conceived by the Congress of Neurological Surgeons (CNS) Honored Guest, and my own faculty mentor for the last 15 years, Dr. Kim Burchiel, this "matrix" curriculum covers the technical aspects of neurosurgery as well as general competencies such as leadership, communications, safety, and continuous improvement.
An effective curriculum focuses residents and faculty mentors on the core knowledge necessary to succeed. But too many curricula end up as lists, sitting on a shelf and gathering dust. To avoid this, CNS leaders have worked tirelessly in partnership with the SNS and the American Association of Neurological Surgeons (AANS) to launch the Neurosurgery Portal project. The Portal will serve as a dynamic and interactive classroom that will define and teach the core of our specialty. Residents will access surgical videos, lectures, and short quizzes, and also generate objective progress reports. When it launches in early 2016, the Portal will be a powerful and innovative resource for online teaching. Personal mentorship transforms rote teaching, like the Portal, into real learning. But mentorship is also chaotic and disorderly. In the modern hospital, mentorship is spread across teams of not just doctors, but also physicians' assistants, nurses, and technicians. Feedback to trainees is largely informal and sporadic. There is real risk that individual residents will randomly miss out on crucial guidance needed for their ultimate independence, safety, and success.
This problem has spurred a major new direction in graduate medical education. In 2012, the ACGME, which oversees all US medical and surgical training, mandated use of defined educational goals, or "milestones," for every resident in every specialty. With little guidance, and no precedents to follow, neurosurgery and 6 other specialties agreed to lead this second intentional education effort. 26 In 2013 we published and implemented the Neurological Surgery Milestones, covering 24 domains in 8 sub-subspecialties and the general competencies (Fig. 4) . 20 The milestones are objective individual markers of progress and competence, such as safely placing a ventricular drain, obtaining informed consent, or completing a quality improvement project.
The milestones do not replace mentorship but they do help mentors identify problems early and find solutions. As program director, I sit with the residents, look over their milestone data, and talk with each of them about potential problems or deficits. The milestones provide transparency and reflect consensus. They spark honest conversation, help identify a plan of action, and track success. Residents who do well can do better. We also find the ones who really cannot succeed, and redirect them sooner and more fairly. Most importantly, we help those with the potential for true success who are at risk for failure. At OHSU, we've made a real difference in the progress of multiple residents in just the first 2 years.
The third intentional education effort has focused on providing shared national resources to support core learning. For example, skills training, testing, and simulation are crucial to assure basic competency at the beginning of residency. They're also complex, time-consuming, and expensive. To assist training programs in using these tools, the SNS partnered with the CNS to initiate a national system of "boot camp" courses for every new neurosurgery resident in the country.
22,23
The boot camps introduce key surgical and procedural skills, such as closing the dura or placing a lumbar drain. They use simple, inexpensive, model-based simulators with intensive faculty mentorship (Fig. 5) . 24 Using mentored simulation, errors become sources of knowledge and experience, rather than risk and injury. 8 Both faculty and residents concentrate on learning, and develop trust. During one of the first boot camps, a senior faculty member watched a new intern using the perforator drill to make a simulated bur hole. The drill plunged. "When I was a resident," he said, "that would have been a patient."
The boot camps improve knowledge and skills and they enhance safety. 21 They also enrich the professional fabric of neurosurgery by contributing to a web of common experience that binds neurosurgeons together throughout our careers: the interview trail, the boot camps and now also junior resident courses, the "Research and Update in Neuroscience for Neurosurgeons" course, the written and oral board examinations, and participation in our professional organizations. "The best part of the boot camps," said one resident, "was the camaraderie between interns and faculty." Faculty members from around the country line up to serve at the boot camps. Just a 2-day break from a hectic clinical service, concentrating full-time on mentorship, is precious, not just for the residents, but also for us.
The CNS is proud to partner closely with our colleagues in the SNS, the ACGME, the American Board of Neurological Surgery (ABNS), and the AANS to enhance the progress of education in our specialty. To succeed in a challenging economy, despite an avalanche of regulations, all of our organizations must and are working more closely and effectively together.
Great education empowers, focuses, and enriches, but never replaces, personal mentorship. Education assures a base of systematic knowledge. It communicates the protégé's strengths and weaknesses to the mentor. It provides the right setting and circumstance for successful mentorship to take place. In turn, mentors motivate students to learn, teach them resilience, and inspire a passion for success. Since its foundation, the CNS has provided a place for innovative education in a welcoming community of colleagues and mentors. During the Second World War, dozens of young neurosurgeons, with little formal preparation, trained in the crucible of wartime hospitals. Returning home, they were excluded from established neurosurgical societies. They lacked acceptance, education, and mentorship. Banding together in a new society, these returnees mentored one another. That society, today, is the CNS. 1 We are proud of this history of inclusiveness and its impact on the vitality of our profession.
We now face another watershed moment. In 2014, the ACGME reached a landmark agreement to create for the first time a single system of postgraduate medical and surgical training for the entire US (https://www.acgme. org/acgmeweb/tabid/445/GraduateMedicalEducation/ SingleGMEAccreditationSystem.aspx). By the end of this decade, there will no longer be separate medical and osteopathic residencies, but rather a single system of ACGME-accredited residencies for all qualified trainees from either allopathic or osteopathic medical schools. Every residency program must now meet ACGME criteria for excellence. Not all osteopathic programs will survive. But those that do will meet the highest standards with shared osteopathic and allopathic faculty.
The CNS has again followed the principles of mentorship and inclusiveness that marked its founding in the aftermath of the Second World War. Any resident in an ACGME-accredited neurosurgery program, whether a medical or osteopathic physician, is automatically a member of the CNS. The Congress also welcomes to full, active membership in its shared community all accredited osteopathic neurosurgeons who wish to contribute to the CNS' educational mission and the high practice standards of its members.
Welcoming these colleagues to the Congress is about putting patients who need neurosurgical care first, and about making sure a highly qualified neurosurgeon is at the bedside of every American suffering from a stroke, trauma, or spinal cord compression. All future neurosurgeons will determine the direction and value of our specialty, and today they need us. We must never surrender and never delegate our most important duty as neurosurgeons: to mentor those around us.
Everyone wants to be mentored but there is no detailed playbook for mentorship. Mentorship is about the protégé; their hopes, their dreams, and their specific needs. Mentorship is its own reward. Most importantly, mentorship requires a profound faith that our most important task in work, in family, and in life is to help those who come after us achieve greater success and greater accomplishment than our own. Everything else flows from that belief.
So I encourage you to take the time to host a student who wants to shadow you in clinic. Someday, they may join and enrich our profession. Accept leadership in your operating room, committee room, or boardroom. Your presence will promote the values and ideals of our specialty. Volunteer for the CNS and our other professional organizations. Your work will ensure the health of our profession and help us determine our own future, by leading rather than following other specialties. Do what neurosurgeons do best: take responsibility and make a greater impact than one could fairly expect of us.
Hippocratic tradition tells us, above all else, to put the patient first, and to selflessly share our skill and knowledge with the next generation of healers (http://www. medicinenet.com/script/main/art.asp?articlekey=20909). Since the foundation of medicine, mentorship has been our duty.
So thank you for everything you do to fulfill this Hippocratic ideal. Thank you for encouraging a student to pursue a life in neurosurgery. Thank you for sharing your experiences and skill with your fellow neurosurgeons, for teaching a nurse how to scrub for a craniotomy, and for helping a husband cope with his wife's illness. Thank you for waking up in the night, for leaving the family dinner early, and for your sacrifice to be at the bedside of every patient who needs you. 
